By using genetic algorithms and radius basis function (GARBF) neural network, the predicting model of friction coefficient has been established based on a measured databas e with five sliding velocities of 40, 55, 70, 85, 100 m/s and four different normal pressures of 0.1333, 0.4667, 0.60 and 0.7333 MPa. The modeling results confirm the feasibility of the GARBF network and its good correlation with the experimental results. The predictive quality of the GARBF network can be further improved by enlarging the training datasets and by optimizing the network construction. A well-trained GARBF modeling is expected to be very helpful for selecting composite component under different working conditions, and for predicting tribological properties. Finally, by using GARBF modeling data to predict analysis, the results show that the friction coefficients of these composites were increased with the increase in material thermal capability at some region.
INTRODUCTION
Discontinuously reinforced aluminum (DRA) composites have been showing a attractive trend in replacing cast iron, aluminum and cuprum alloys in various technological applications due to their superior mechanical and tribological properties (A. P. Sannino et al., 1995) . It is important to find the degradation mechanism of tribological behavior of DRA composites under different working conditions (contact pressure, sliding velocity, and environment temperature, etc.) and material factors (reinforcement type, reinforcement shape, reinforcement size, and material thermal compatibility, etc.). However, because the effect of extrinsic factors to the tribo-contact is remarkable, it is difficult to describe evolvement rules of frictional behavior of DRA composites in the process of high velocity and dry sliding friction using ordinary mathematical methods.
An artificial neural network combined with genetic algorithms (GANN) offers a simple and effective tool for building the models t hat mathematical methods cannot describe exactly (B. Samanta et al., 2003) . Using the GANN models (Haralambos et al., 2004) can analyze the relationship of extrinsic factors (contact pressure, sliding velocity, etc.), intrinsic factors (material thermal compatibility, etc.) and frictional behavior in tribological application in order to select material component, to insure material dynamic working performance, to reduce material waste and to improve material stability of tribo-contact.
In this study, based on the experiment of friction behavior of S i C particulate reinforced aluminum composites and GARBF technology, the prediction models of friction coefficient degradation of these composites are constructed in the high velocity and dry sliding friction process. The prediction models establish the mapping connection of sliding velocity, contact pressure, material thermal capability, and predict dynamic tribological properties of composites in the end.
METHODS
A block diagram of a RBF (Roy et al., 1997) neural network is shown in figure 1. In the structure of RBF neural network, four parameters ( C j , d j , W kj , M ) need to be evaluated. The number of hidden nodes (M) was determined by trial-calculation method. Then the other three parameters were solved according to five steps that are well described in reference (Yin et al., 2003) .
The experiments were made on a high speed sliding testing machine with high temperature apparatus. The pin specimens were made of five kinds of materials, in which four of them are the S i C particulate reinforced aluminum composites and the other one is made of compacted graphite iron. The disc specimen was made of GCr15 steel.
A network model was created, trained and implemented by using RBF neural networks and genetic algorithms. The structure of the GARBF neural network consists of three input nodes, eleven hidden nodes and one output node. The three input nodes are normal pressure (P), sliding velocity (V) and material thermal capability ( ρcλ) ( ρ---mass density, c---specific heat, λ---thermal conductivity). The one output node is friction coefficient. Eighty sample data were acquired in the experiment. Among them, seventy data were collected random for the purpose of training the neural network and ten data were collected for the purpose of testing the neural network. Figure 2 shows the learning errors of GARBF neural networks.
RESULTS AND DISCUSSION
Figure 4(A) shows the prediction curve of the effect of sliding velocity on friction coefficient and five measured values. The friction coefficient under sliding velocity of 70m/s was a turning point on the curve. The friction coefficients were reduced significantly with velocity increase if the sliding velocity is over 70m/s. The predicting results were that this kind of composites used brake material is suited to work condition of the maximum velocity of 70m/s at the normal September 12-16, 2005, Washington, D.C., USA 
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pressure of 0.13MPa. However, the position of turning point cannot be obtained from five measure values, and only can be roughly acquired the changing trend of friction coefficient. Figure 4 (B) shows the predicting curve of the effect of normal pressure on friction coefficient and five measured values. On the predicting curve, the decrease in friction coefficient was quite rapidly with normal pressure increase at the pressure region from 0 to 0.5MPa, and the change of friction coefficient was very slow at the pressure region from 0.5 to 1MPa, the value of friction coefficient was 0.13 stably in this region. But the change detail of friction coefficient cannot be obtained from five measure values.
Figure 4(C) and 4(D) show the predicting curves of the effect of thermal capability on friction coefficient and four measured values of different component composites. The trends of two curves were coincident, that is, the friction coefficients increased with the thermal capability increase at non-dimension thermal capability region from 0.4 to 0.7, whereas the friction coefficients were dropped slightly with thermal capability increasing at non-dimension thermal capability region from 0.7 to 1. The predicting results suggest that selection of reinforced aluminum composite with higher thermal capability help to obtain higher friction coefficient, and the reinforced aluminum composites with 0.7 non-dimension thermal capabilities b e the most suitable materials for the brake purpose.
CONCLUSIONS
A well-trained GARBF modeling is verified to be very helpful for selecting composite materials under different working conditions, and for predicting tribological properties. Predicting shows that the maximum friction coefficient of the composites was located at the point of 0.7 non-dimension thermal capabilities. 
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